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Summary Of The Invention _
The present invention is directed to an apparatus and process for
 dispersing iso&_:yanate-tenninated polyurethane prepolymers in water. The
apparatus comprises: .

o

5 a) at Jeast one reaction vessel containing a water dispersible PE&

.
& arompn anTablaat

10 . ma a B4 A-ai-leastone-nvaron .
) ot Jeait ont _ b at least one supply vesseligontaining-atleastone-compound
;-\/., MM%; Heh-as-water-orsanie-materials-and-inoreanic-materiale:

d v at least one dynamic mixerg which has a pitched blade turbine

e = < 3

within a draft tubs'

15 provide;-
1) a mixing zone volume greater tharabout 0.1 liters;
- 2) an average tip speed greaterthan about 100 meters/min.;

3) an average power pepAfnit volume input less than about

4) esidence time of at least about 10-seconds;

. The invention is further characterized by a process for dispersing

mmated polyurethane prepolymers, comprising the steps of:

a)  combining an aqueous solution{e#e;gani—eand—i-nergaﬁie—

-i-n-gfed-i-ea-t-slwith at least one water dispersible isocyanate-

30 : terminated polyurethane prepolymér to form a materials

mixture;
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b) feeding the materials mixture intd_ :

dynamic mixer and

an average power per unit volume input less'than about
5 0.60 watts/cu.cm.; _
3)  anaverage residence time of gtfeast about 10-seconds;

with |

4) an average of at lga§t about 5-passes through the mixing
zone; .

5) an ayerage flow rate greater than about 30 liters/hours;

' nd
o transfernng the dxspersxonfe—&t-k&st—eae finishing vessele;&d-
Joomeion,
complet(ﬁg the a water-based

polyurethane-urea polymer_,'

15 Surprisingly, the inventive apparatus and process generates uniform
prepolymer dispersions using extended residence times and lower energy per

unit volume input.

Brief Description Of The Drawings
20 Figure 1 is a side fragmentary view, in partial cross-section, of a axial
flow dynamic mixer used in the apparatus and process of the invention.

Figure 2 is a schematic diagram of an apparatus of the invention.

o ‘Detailed Desérip_tion Of The Invention . |
25 : The present invention is directed to an apparatus and process for*
dispersing NCO-terminated polyurethane prepolymers. The apparatus is a
turbine mixer which has a pitched Blade turbine within a draft tube, The
turbine mixers, which generate axial flow within the mixing vessel, can be
configured to provide a lower energy per unit volume, extended residence
30 ~ times and multiple passes through the mixing zone. Such mixers have proven

useful for processing prepolymers which are difficult to disperse in water.

4
SUBSTITUTE SHEET (RULE 26)



WO 97/10273 _ ' PCT/US96/14445
Claims | '
1. f:r\ *uparatus for dlspersmg 1socyanate-tennmated polyurethane
prepolymers comprising: .
a) at least one reaction vessel containing a water dispersible

isocyanate-terminated polyurethane prepolymer;

‘\\/ '
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b) at least one supply vessel;

c) at least one supply conduit system;

d) at least one dynamic mixer which has a pitéhed blade turbine

within a draft tube; and

e) at least one ﬁmshmg vesselg )
mwmwn : 0

dispersible_isocyanate-terminated polyurethane prepofymer is the
reaction product of: |
a)  atleastone polyisocyanate; and
b) at least one isocyanate reactive gémponent which may be
substituted with at lea§t one hydropkilic moiety.

3 e e e tlmmis ;_: o liurethane arepalyms
deeeri-bed-ii{ Claim 2 wherefh said polyisocyanate is selected from the
group consisting of aljghatic polyisocyanates, cyclic aliphatic .
polyisocyanates, gfomatic polyisocyanates and mixiureé thereof.

4. A polyisocygsfate mixture as described in Claim 2, comprising a
hinderedfolyisocyanate.

5. A hjrdered polyisocyanate as described in Claim 4, including

¥ophorone diisocyanate, tetramethylxylene diisocyanate and mixtures

T
Ly

E\a [ﬁa}k?paxatus as described in Claim 1, wherein said supply vessel
contains at least one compound selected from the group consisting of
amines, antioxidants, biocides, coalescing aids, coloring agents,
defoamers, dispersed pigments, emulsifiable waxes, ﬁl_lcrs, fire
retardant agents, fungicides, ionic and/or nonionic emulsifiers, natural
polymer dispersions, non-pdlyurethane based emulsifiable synthetic

resins, organic co-solvents, perfume-like materials, plasticizers,
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sequestering agents, UV stabilizers, water, wetting agents and their

mixtures thereof. oy
X\ A Apparatus s—dﬁeﬁ-bed—m Claim %\vhérein said supply conduit
is comprised of pipes. Lo ot .

aendia T o
5 B4 Aq gpparatus as-degerrbed-in Claim A, wherein said m%enak can be

transferred with at least one pump selected from the group consisting
of piston pumps, gear pumps, centrifugal pumps, diaphragm pumps,

lobe pumps, progressive cavity pumps, peristaltic pumps, screw pumps

~ and vane pumps. A sers 3 te ~termi
pump: d”“l’”"“ﬂ Mmmzm :M rmmw;cae

| 10 Xg A process fo
N T having. o pitched blade tarbing. within o
pe-l-yqac;-ss[thhﬁvnamlc-mxxerwx-comp sing the steps of: dnuft tube

a) combining an aqueous solutionjeempsi

terminated polyurethane prepolymer to form a materials
mixture;
b) feeding said materials mixture into a dynamic mixer to form a

? ' dispersion; ZM
5

c) transferring said dispersion into a finishing vessel to complete

s “"’/"1““‘& T s o the formation of a water-based polyurethane-urea polymer;

on avemge fors s qresth 15
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13.

14,

PCT/US96/14445

sribed-in-Claim 1 or Claim 9 swhereinsaid mixe copfipured
to provide an average power per unit volume input less than abett 0.60 watts
per cubic centimeter.
A mixer as described in Claim 1 or Claim 9, wh€rein said mixer is configured
to provide an average residence time gf4t least about 10-seconds. | |
A mixer as described in Claimt"or Claim 9, wherein said mixer is configured
to provide greatér thapabout S-passes through the mixing zone.

A mixer as desctibed in Claim 1 or Claim 9, wherein said mixer is configured

provide-an-averase-fle e-2rgaterthan-abo O-liters-per-hou

1*5».6 A process mmaimx,%vherein said materials are

7.

transferred with at least one pump selected from the group consisting of
centrifugal pumps, diaphragm pumps, lobe pumps, gear pumps, peristaltic
pumps, piston pumps and progressive cavity pumps, screw pumps and vane
pumps. ' |
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